According to various models for the major-element composition of the bulk silicate earth (primitive mantle), alumina is the fourth abundant refractory oxide component with concentrations ranging between 3.3 to 4.7% 17 . It has been postulated that the core-mantle boundary region may be enriched in Al 2 20 . Initially, the sample was held on a specimen holder, which could be pushed to the centre of the hot zone in the furnace with the help of a stainless steel rod. The weight of the metallic iron used was 1.0 gm. The furnace tube was purged with pure argon throughout the duration of the experiment with a flow rate of 1.0 l/min. The assembly was held in the cold zone of the furnace until the desired temperature was attained and was then inserted into the hot zone. This eliminated any reaction that could occur at lower temperatures and possibly influence the phenomena to be studied at the temperature of interest. The melting of the metal droplet marked the beginning of the reaction time; the Al 2 O 3 -C/Fe drop assembly was quenched after fixed periods of reaction time (30 min., 60 min.) by withdrawing the tray into the cold zone of the furnace. A high resolution charge-coupled device (CCD) camera fitted with an IRIS lens was used to capture the live in-situ phenomena in the furnace. The output from the CCD camera was channelled to a digital video recorder (DVD) and a television monitor to record the entire experimental process as a function of time. For microscopic investigations, the reacted assembly was set in an epoxy resin mould; the set assembly was then sectioned carefully to expose a crosssectional view of the Al 2 O 3 -C substrate/metal assembly and was again reset in a mould.
Due to very poor wetting between the refractory substrate and liquid iron, the reacted metal droplet was loosely attached to the substrate and could be easily removed. The exposed interfacial region was reset in an epoxy mould to prevent substrate degradation due to the hygroscopic nature of alumina, was characterised using x-ray microdiffraction analysis.
X-ray micro-diffraction data was obtained using Philips X'pert Materials
Research Diffractometer using Cu K α radiation (50 KV, 40 mA). We used a mono- 
